Medium viscosity regulates the activity of membrane-bound and soluble phospholipase A2.
Medium viscosity is a regulator of very low density lipoprotein production by cultured hepatocytes; their secretion and synthesis are inversely proportional to the extracellular fluid viscosity. The possibility that the mechanism of this extracellular effect on cell function involves modulation of cell membrane component(s) was considered. Along with this assumption, we studied the effect of medium viscosity on the activity of phospholipase A2 (PLA2), an enzyme present in the cell surface membrane, and the activity has been correlated with cellular secretion. We have found that culture medium viscosity inhibits the activity of PLA2 in the plasma membrane of cultured liver cells, concomitantly with the inhibition of lysosomal enzyme and lipoprotein secretion. It was also found that the degradation of liposomal phosphatidylcholine by soluble snake venom PLA2 is inversely proportional to the solvent viscosity. The possibility that the effect of medium viscosity on the enzymatic reaction involves the modulation of dynamic properties of membrane phospholipids was then considered. This hypothesis was examined by monitoring the fluorescence depolarization of fluorophores incorporated into phospholipid vesicles. No significant effect of the solvent viscosity on the phospholipid bilayer was observed. It is proposed that the regulation of cellular secretion by extracellular fluid viscosity involves modulation of the cell membrane PLA2 activity.